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論    文    の    要    旨 
  
Protein purification is an indispensable method for the production of pharmaceutical proteins. One 
of the methods for the purification is used an affinity tag fused to the proteins, which can bind to the 
immobilized ligands. However, the affinity chromatography is high cost and time consuming; accordingly, a 
new peptide tag has been demanded for the purification of proteins, as shown in Chapter 1 in this thesis. 
Chapter 2 describes a novel peptide tag, named CspB-tag. A part of a cell surface protein B (CspB) 
was fragmented and fused to proinsulin, Teriparatide, and Bivalirudin. The CspB fusion proteins showed pH-
responsive behavior; they precipitated at acidic pHs and redissolved at neutral pHs. The pH-responsive 
precipitated and redissolved behavior is fully reversible for the titration of acid or alkaline solutions. It should 
be noted that the sharp pH response within 0.5 pH units is a superior property for versatile applications of 
protein purifications.  
Chapter 3 describes a practical protocol of purification of CspB fusion proteins using Teriparatide 
as a model. CspB fusion Teriparatide was expressed by C. glutamicum cells, and then isolated the fusion 
protein by pH jump to acid. After that, the fusion protein was digested by protease and the purified tag-free 
protein was obtained. The purification process is not used chromatography. Thus, the protocol of the 
purification will be easily applied on laboratory and industrial scales for pharmaceutical proteins. 
Chapter 4 describes the effect of salts and pHs on the purification of a CspB fusion protein. The 
secondary structure of the protein was monitored by circular dischroism spectra in various conditions of 
protein solution. The structural change did not occur by the presence of salts and pH jump after the removal 
of the denaturant. It was shown that the purification of protein using CspB-tag can be applied for Teriparatide. 
The last chapter, this thesis concludes that CspB-tag is used for various proteins without cost and time-
consuming as well as irreversible denaturation of proteins. 
 
 
審    査    の    要    旨 
 
〔批評〕 
 
This thesis developed a new purification method of proteins by using CspB-tag. The pH-dependent 
behavior of the reversible precipitation-redissolution of CspB fusion protein is quite useful for the 
purification for various types of proteins with only 50 amino acid residues and short linker. In addition, the 
non-chromatographic method of protein purification is the simplest process and hence the purification of 
CspB fusion protein can be easily scale-up. Accordingly, it is concluded that the protocol of protein 
purification by CspB-tag will be used for various proteins as well as proinsulin, Teriparatide, and Bivalirudin. 
 
〔最終試験結果〕 
 
The final examination committee conducted a meeting as a final examination on February 18, 2019. 
The applicant provided an overview of dissertation, addressed questions and comments raised during Q&A 
session. All of the committee members reached a final decision that the applicant has passed the final 
examination. 
 
〔結論〕 
 
Based on the results of the above-mentioned dissertation defense and final examination, the final 
examination committee approved that the applicant is qualified to be awarded Doctor of Philosophy in 
engineering. 
 
 
